Effects of ultraviolet irradiation on melanogenesis from tyrosine, Dopa and dopamine: a matrix-assisted laser desorption/ionization mass spectrometric study.
Matrix-assisted laser desorption/ionization (MALDI) mass spectrometry experiments were applied to study the influence of ultraviolet (UV) irradiation in melanogenesis. Samples were prepared starting from three different precursors, tyrosine, Dopa and dopamine, in the presence or absence of tyrosinase, the enzyme responsible for the synthesis of melanin. Enzymatic reactions were carried out for 10, 30, 60 and 120 min under UV irradiation at 365 nm, and aliquots were then immediately ultrafiltered and lyophilized. Samples obtained by irradiation of tyrosine solution revealed the formation of 5,6-dihydroxyindole (DHI) oligomers up to pentamers at 120 min; the reaction kinetics were markedly enhanced in the presence of tyrosinase. In the case of Dopa, UV irradiation favored melanogenesis only in the presence of the enzyme; in this case, many reaction pathways were activated, originating various oligomeric species of Dopa, DHI and 5,6-dihydroxyindole-2-carboxylic acid (DHICA). Conversely, when dopamine was used as tyrosinase substrate under UV light, mechanisms of melanogenesis different from those generated by simple enzymatic reaction without irradiation were not activated, as the same oligomeric species were present.